Probing the Impact of the Knob-into-Hole Mutations on the Structure and Function of a Therapeutic Antibody.
Bispecific antibodies (BsAbs) have drawn increasing interest in the biopharmaceutical industry due to their advantage to bind two distinct antigens simultaneously. The knob-into-hole approach is an effective way to produce bispecific antibodies by driving heterodimerization with mutations in the CH3 domain of each half-antibody. To better understand the conformational impact by the knob and hole mutations, we combined size-exclusion chromatography (SEC), differential scanning calorimetry (DSC), and hydrogen deuterium exchange mass spectrometry (H/D exchange MS), to characterize the global and peptide-level conformational changes. We found no significant alteration in structure or conformational dynamics induced by the knob-into-hole framework, and the conformational stability is similar to the wild-type (WT) IgG4 molecules (except for some small difference in the CH3 domain) expressed in E. coli. Functional studies including antigen-binding and neonatal fragment crystallizable (Fc) receptor (FcRn) binding demonstrated no difference between the knob-into-hole and WT IgG4 molecules in E. coli.